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(54) A method of automatically milking animals and an implement for applying same 



(57) The invention relates to a method of automati- 
cally milking animals, such as cows, in which the milk 
obtained from each udder quarter is discharged through 
separate milk lines to e.g. a collector element, such as 
a milk claw or a milk jar, and in which, when the milkf low 
originating from one or more udder quarters has fallen 
to below a threshold value (D1), the underpressure in 



the teat cup(s) connected to this/these udder quarter(s) 
is neutralized. Once mastitis has been detected in an 
udder quarter and after the milk flow originating there- 
from, possibly combined with that from one or more oth- 
er udder quarters, has fallen to below said threshold val- 
ue (D1 ), the relevant animal is admitted a larger number 
of times per 24 hours to the area arranged for automatic 
milking than other animals. 



CNI 
< 
CD 

o> 

CO 



J}/ 
m 





FTc=.2 



Q. 

LU 



Printed by Jouve, 75001 PARIS (PR) 



1 



EP 1 131 996 A2 



2 



Description 

[0001] The present invention relates to a metliod of 
autonnatically milking aninnals, such as cows, according 
to the preamble of claim 1 . 

[0002] Such methods are known. They might have the 
disadvantage that they not always prevent illnesses 
such as mastitis satisfactorily. It is the object of the 
present invention to prevent illnesses as much as pos- 
sible. To that end when mastitis has been detected in 
an udder quarter and after the milk flow originating 
therefrom, possibly combined with thatfrom one or more 
other udder quarters, has fallen to below said threshold 
value (D1), the relevant animal is admitted a larger 
number of times per 24 hours than other animals into 
the area arranged for automatic milking. 
[0003] When mastitis has been diagnosed for an an- 
imal, it may be important to prevent the animal, after 
having been milked, from mingling with the other ani- 
mals. Therefore, according to the invention, it is possible 
that, after mastitis has been diagnosed in an udder quar- 
ter, the relevant animal is transferred to an isolation area 
contiguous to the area arranged for automatic milking. 
This isolation area may also be used as an area in which 
the animals can be isolated for other reasons. The iso- 
lation area may be used to separate animals to be in- 
seminated or animals whose hoofs must be clipped. 
[0004] The isolation area can also serve for collecting 
animals which report to the milking robot to be milked 
again too short a period of time afterthe previous milking 
turn. When these animals have to wait for some length 
of time, it would not be wise to send them back to the 
pasture: it might then be too long before they would re- 
port again to the milking robot, so that the time elapsed 
between successive milking turns would be too long. 
The invention, therefore, further relates to an implement 
for automatically milking animals. Including an area 
comprising a milking robot and arranged for automatic 
milking, characterized in that, contiguous thereto, there 
is provided an isolation area in which animals, which re- 
port to the milking robot at such an instant that it must 
be assumed that the quantity of milk to be supplied by 
them will still remain beneath a given value, are detained 
until they can indeed be milked, The isolation area can 
then be in connection with a pasture, so that animals 
can be admitted from the pasture into the isolation area, 
optionally via the area arranged for automatic milking, 
and animals which need not be detained for specific rea- 
sons can go from the isolation area to the pasture. 
[0005] Among the animals to be milked there may be 
"animals which are difficult to be milked automatically"; 
they may be animals having only three teats or animals 
with very unequal teat heights. With such animals, it may 
happen that the milking robot does not succeed, or even 
cannot succeed - also after repeated efforts - in connect- 
ing the teat cups to the teats of the animals. A signal 
indicating this is usually given, so that the famner can 
then act himself. Since, however, the milking robot may 



be in operation for the full 24 hours, the farmer might be 
alarmed at any moment during these 24 hours. Accord- 
ingtothe invention, this inconvenience to thefarmer can 
be avoided when the animals which are difficult to be 
5 milked automatically are detained in the isolation area 
for predetermined periods of time during which access 
to the milking area is to be denied to them, e.g. during 
the night. More in particular, the invention, therefore, al- 
so relates to an implement for automatically milking an- 
10 imals, including an area comprising a milking robot and 
arranged for automatic milking, characterized in that an- 
imals which are difficult to be milked automatically, e.g, 
those having only three teats, those having very unequal 
teat heights, etc., are denied access to the area ar- 
15 ranged for automatic milking, e.g. during the night, or 
are removed from this area without being milked in case 
they had obtained access thereto in some way or other 
More in particular, alarm means may be present, with 
the aid of which it can be indicated that milking of the 
20 animal present in the area arranged therefor was found 
to be impossible, e.g. because the milking robot does 
not succeed in connecting the teat cups to the teats of 
the animal, which alarm means can be put out of oper- 
ation at least for animals which are difficult to be milked 
25 automatically during the periods of time in which access 
to the area is denied to them. 

[0006] According to the invention, the number of ani- 
mals transferred from the milking area to the isolation 
area will be updated in the computer. The number of an- 
30 imals present in the isolation area can be updated both 
in the computer and in counting means provided for the 
purpose at or near the entrance and/or exit of the isola- 
tion area. When the animals enter the isolation area 
from the milking area, this can be recorded directly into 
35 the computer; when, however, the animals are guided 
by the farmer via a further door from the isolation area 
or predetermined animals are led thereinto, then the 
farmer can further update the number of animals 
present in the isolation area with the aid of the counting 
40 means. When the number of animals present in the iso- 
lation area exceeds a predetermined value, then the 
farmer can be warned. 

[0007] Mastitis can not only be treated by further strip- 
ping of an udder quarter affected by mastitis and/or by 
^5 more frequent milking of an animal, but also by rubbing 
an anti-mastitis ointment on at least the teat of the rel- 
evant udder quarter. The invention, therefore, also re- 
lates to a method of automatically milking animals, such 
as cows, characterized in that, when mastitis has been 
50 detected in an udder quarter, an anti-mastitis ointment 
is automatically rubbed, after milking, on at least the teat 
of the relevant udder quarter 

[0008] The invention does not only relate to a method, 
but also to an implement for automatically milking ani- 
55 mals, in which the afore-described method can be ap- 
plied. The implement then includes teat cups and a col- 
lector element, such as a milk claw or a milk jar, to which 
the milk obtained from each udder quarter is supplied 
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through separate lines, whilst a mastitis sensor and a 
milkflow sensor are incorporated in one or more of these 
lines and, in addition, means are present for neutralizing 
the underpressure in the teat cups and/or means for dis- 
connecting the teat cups. The implement is then char- 
acterized in that there Is present a computer, which, in 
response to signals coming from the milk flow sensor 
and the mastitis sensor, applies a control signal to the 
said means for neutralizing, when the milk flow in a rel- 
evant milk line has fallen to below a mastitis-depending 
threshold value or when a predetermined time interval 
has elapsed after this milk flow has fallen to below a 
fixed or udder quarter-dependent threshold value, the 
underpressure in a relevant teat cup and/or for discon- 
necting same. More specifically, when the milkflow sen- 
sors used are of the type in which the throughflow of a 
given quantity of milk is indicated by means of elec- 
trodes, it is, in accordance with the invention, important 
for the milk flow sensors to be provided in the milk lines 
near the connection of the milk lines to the collector el- 
ement. The milk lines themselves then act as a kind of 
buffer, via which the milk obtained from the udder quar- 
ters is supplied in a pulsed mode. When at consecutive 
pulsed strokes less milk is fed through the line to a milk 
flow sensor, it takes a longer period of time before the 
volume between the two electrodes isfilledwith milkand 
the period of time between the signals supplied by the 
electrodes will increase. This period of time, which be- 
comes longer towards the end of the milking operation, 
is a measure of the milkflow. The predetermined thresh- 
old values then are in a direct relationship with the length 
of the time interval between consecutive signals pro- 
duced by the electrodes. 

[0009] Furthermore, according to the invention, a 
shut-off element for the milk lines connected to the teat 
cups may be provided under each of the teat cups, each 
of the shut-off elements closing a milk line after said con- 
trol signal has been supplied. Furthermore, according 
to the invention, there may be present a pulsatorfor pro- 
ducing in each of the teat cups a pulsating underpres- 
sure, which in the relevant teat cup is neutralized after 
the said control signal has been applied, whilst ambient 
pressure is admitted thereinto. 

[0010] The afore-mentioned method can more in par- 
ticular be applied In an advantageous manner in an 
above-described implement, which is not only arranged 
for automatic milking, but which is also provided with a 
milking robot for automatically connecting the teat cups 
to the teats of an animal to be milked and automatically 
disconnecting same, as soon as the milk flow in a given 
milk line has fallen to below a mastitis-depending 
threshold value, preset in the computer, or as soon as 
a predetermined time interval has elapsed after the milk 
flow has fallen to below afixed or udder quarter-depend- 
ing threshold value. In this situation, the milking robot 
may comprise means for, when mastitis has been de- 
tected in an udder quarter after milking, smearing auto- 
matically an anti-mastitis ointment on at least the teat of 



the relevant udder quarter. 

[0011] According to the invention, the above-de- 
scribed implement may further include both an area ar- 
ranged for automatic milking and an isolation area con- 

5 tiguous thereto, to which latter area the animals can be 
transferred for special reasons, e.g. because mastitis 
has been detected, because the animals are to be in- 
seminated, because the hoofs of the animals must be 
clipped, etc. In or near this isolation area there may be 

10 arranged counting means, by means of which the 
number of animals present in the isolation area can be 
updated manually, more in particular when the animals 
are led into or from the isolation area via a separate pas- 
sage. These counting means may be in connection with 

15 the computer for a computerized updating of the number 
of animals present in the isolation area as indicated by 
the counting means, when the animals enter the isola- 
tion area from the milking area. 
[001 2] The invention further relates to a method of au- 

20 tomatically milking animals, such as cows, character- 
ized in that given animals, e.g. those having such an 
udder shape that they cannot be milked automatically, 
animals in which mastitis has been diagnosed, animals 
to be inseminated, animals whose hoofs must be 

25 clipped, etc., are isolated in an isolation area contiguous 
to the area arranged for automatic milking. Preferably 
the animals which have such an udder shape that they 
cannot be milked automatically, after having passed the 
area arranged for automatic milking, are collected in a 

30 contiguous isolation area, from where they are subse- 
quently admitted again at a later instant to the former 
area in order to be milked, afterthe teat cups have been 
connected by hand. In an embodiment animals, of who 
it is known that they cannot be milked automatically, are 

35 guided directly or via the area arranged for automatic 
milking, without it being tried to connect the teat cups, 
to the isolation area. Preferably in the computer the 
number of animals transferred from the milking area to 
the isolation area is updated. In an embodiment the 

40 number of animals present in the isolation area is up- 
dated in the computer or in counting means provided for 
the purpose at or near a further entrance and/or exit of 
the isolation area. Preferably when mastitis is diag- 
nosed in an udder quarter, an anti-mastitis ointment is 

45 automatically rubbed, after milking, on at least the teat 
of the relevant udder quarter. Preferably in the computer 
there is recorded an average value of the time differenc- 
es between the moment at which an animal reports at 
or in the milking box and the moment of the previous 

50 milking turn, while on the basis of this average value an 
alarm or attention signal is delivered when an animal 
has notyet reported for a next milking turn and since the 
last milking turn of the animal there has elapsed a period 
of time which corresponds to the said average time dif- 

55 ference, possibly increased by an additional time value 
depending on the spreading in the said average time 
difference. 

[0013] The invention also relates to a method of au- 
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tomatically milking animals, characterized in that when 
mastitis has been detected in an udder quarter an anti- 
mastitis ointment is automatically rubbed, after milking, 
on at least the teat of the relevant udder quarter. Pref- 
erably in the computer there is recorded an average val- 
ue of the time differences between the moment at which 
an animal reports at or in the milking box and the mo- 
ment of the previous milking turn, while on the basis of 
this average value an alarm or attention signal is deliv- 
ered when an animal has not yet reported foranextmilk- 
ingturn and since the last milkingturn of the animal there 
has elapsed a period of time which corresponds to the 
said average time difference, possibly increased by an 
additional time value depending on the spreading in the 
said average time difference. The invention further re- 
lates to an implement for automatically milking animals, 
including an area comprising a milking robot and ar- 
ranged for automatic milking, in which there is accom- 
modated a milking machine which includes mastitis sen- 
sors, characterized in that contiguous to this area there 
is an isolation area, to which the animals are transferred 
for specific reasons, e.g. because they have such an 
udder shape that they cannot be milked automatically, 
because mastitis has been detected, because the ani- 
mals are to be inseminated, because the hoofs of the 
animals must be clipped, etc. The invention further re- 
lates to an implement for automatically milking animals, 
including an area comprising a milking robot and ar- 
ranged for automatic milking, characterized in that con- 
tiguous thereto, there is provided an isolation area in 
which animals, which report to the milking robot at such 
an instant that it must be assumed that the quantity of 
milk to be supplied by them will still remain beneath a 
given value, are detained until they can indeed be 
milked. In an embodiment the isolation area is in con- 
nection with a pasture, so that animals can be admitted 
from the pasture into the Isolation area, optionally via 
the area arranged for automatic milking, and animals 
which need not be detained for specific reasons can go 
from the isolation area to the pasture. Preferably ani- 
mals which are difficult to be milked automatically, e.g. 
those having only three teats, those having very unequal 
teat heights, etc., are detained in the isolation area for 
predetermined periods of time during which access to 
the milking area is to be denied to them, e.g. during the 
night. The invention further relates to an implement for 
automatically milking animals, including an area com- 
prising a milking robot and arranged for automatic milk- 
ing, characterized in that animals which are difficult to 
be milked automatically, e.g. those having only three 
teats, those having very unequal teat heights, etc, are 
denied access to the area arranged for automatic milk- 
ing, e.g. during the night, or are removed therefrom with- 
out being milked in case they had obtained access 
thereto in some way or other. In an embodiment there 
are present alarm means, with the aid of which it can be 
indicated that milking of an animal present in the area 
arranged therefor is found to be impossible, e.g. be- 



cause the milking robot does not succeed in connecting 
the teat cups to the teats of the animal which alarm 
means are put out of operation at least for animals which 
are difficultto be milked automatically during the periods 

5 of time in which access to the area is denied to them. 
Preferably in or near the Isolation area there are dis- 
posed counting means, by means of which the number 
of animals present in the isolation area can be updated 
manually, more in particular when the animals are lead 

10 into or from the isolation area, respectively, via a further 
entrance and/or exit. In an embodiment the counting 
means are in connection with the computer for the com- 
puterized adjusting of the number of animals displayed 
by the counting means, when the animals enter the iso- 

15 lation area from the milking area. Preferably there is 
present a milking robot for automatically connecting the 
teat cups to the teats of an animal to be milked and au- 
tomatically disconnecting same, which milking robot in- 
cludes means for, after milking, automatically rubbing, 

20 when mastitis has been detected in an udder quarter 
an anti-mastitis ointment on at least the teat of the rel- 
evant udder quarter. In an embodiment in the shed area 
where the implement is arranged or elsewhere in the 
farm there is present a display screen, on which the 

25 most relevant data as to automatically milking the ani- 
mal and as to her health condition can be visibly depict- 
ed from a distance. 

[0014] The invention also relates to a method of au- 
tomatically milking animals in a milking box. Including a 

30 computer and a cow recognition system, by means of 
which the animals can be identified and a data file in the 
computer is accessible, in which file are stored the data 
relevant to automatically milking the animal, character- 
ized in that in the computer there is recorded an average 

35 value of the time differences between the moment at 
which an animal reports at or in the milking box and the 
moment of the previous milking turn, while on the basis 
of this average value an alarm or attention signal is de- 
livered when an animal has not yet reported for a next 

40 milking turn and since the last milking turn of the animal 
there has elapsed a period of time which corresponds 
to the said average time difference, possibly increased 
by an additional time value depending on the spreading 
in the said average time difference, 

45 [0015] For a better understanding of the invention and 
to show how the same may be carried into effect, refer- 
ence will now be made, by way of example, to the ac- 
companying drawings, in which: 

50 Figure 1 illustrates a shed organization, in which the 
implement for automatically milking animals in ac- 
cordance with the invention is accommodated; 
Figure 2 illustrates schematically a portion of the im- 
plement for automatically milking animals, and 

55 Figures 3A to 3E illustrate schematically the posi- 
tion of the various doors to andfrom the milking area 
and the isolation area in a specific embodiment. 
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[0016] Figure 1 shows a loose housing 1 , in which a 
feeding area 2 is present in the longitudinal direction 
thereof. At both sides of the feeding area 2, cubicles 3 
are located along substantially the overall length of the 
loose housing 1 along the sides of the outer wall and, at 
that side where the feeding area 2 is located there are 
feeding stations 4. Via doors 5 and 6 in the shed 1 , fod- 
der in the form of hay can be transferred by means of a 
tractor driving in the feeding passage 2 to feed channels 
and/or concentrate to feeding troughs on the feeding 
stations 4. The cubicles 3 and the feeding stations 4 are 
arranged such that there is left sufficient room for the 
animals to walk between the cubicles and the feeding 
stations, so that they can move to a sufficient extent and 
basically can walk around the shed. Near the short side 
of the shed there is an area 7, in which a machine for 
automatically milking animals is positioned, which milk- 
ing machine includes a milking robot 8 for automatically 
connecting the teat cups to the teats of an animal to be 
milked and disconnecting same therefrom. Between the 
milking area 7 and the short side of the shed 1 there is 
a computer area 9, in which a computer 10 is located 
together with all the equipment that is part of the milking 
machine but is not disposed in the milking area 7 proper. 
The milking box 7 has an entrance door 11 and two exit 
doors 1 2 and 13. The animals can enterthe milking area 
from the exercise area via the door 1 1 , whilst the animals 
can enterthe exercise area again from the milking area 
via the door 12. As soon as an animal has entered the 
milking area from the exercise area or, via the exercise 
area, from the pasture, the animal's identity will be es- 
tablished in the customary manner. By means of the cow 
recognition system used therefor, access is obtained to 
a data file present in the computer of the system for this 
animal. In this file has been recorded inter alia how much 
time has elapsed since her previous milking turn. From 
the subsequently established time differences between 
the moment when an animal enters the milking box, or 
at least reports at the milking box (in case the animal is 
identified prior to entering same), and the previous milk- 
ing turn, there can be determined an average value of 
these time differences. Preferably, this is done on the 
basis of a progressive average, e.g. each time over the 
last seven days. Furthermore the spreading in this av- 
erage is determined. The said average value and the 
spreading therein are recorded in the memory file for the 
relevant animal and serve as a basis for a possible warn- 
ing or placing on an attention list, when an animal does 
not report in time at the milking box. When since the pre- 
vious milkingturn there has elapsed a period of time cor- 
responding to the said average value plus a certain ad- 
ditional time determined by the said spreading without 
the animal having reported, then the animal must be col- 
lected in order to be milked. 

[0017] Next to the milking area 7 there is an isolation 
area 14, which can be reached from the milking area via 
the door 13. In addition, the isolation area 14 is acces- 
sible via doors 15 and 16. In the area 14, animals can 



be separated from the animals present in the exercise 
area of the shed 1 . This may be necessary because the 
animals have such an udder shape that the teat cups 
cannot be connected automatically, because they are to 

5 be inseminated or because their hoofs are to be clipped, 
in which event the farmer can lead the animals e.g. via 
the door 15 into the isolation area 14, but also because 
mastitis has been detected in the animals present in the 
milking area 7, which animals are then led from there 

10 via the door 1 3 into the isolation area 1 4 instead of into 
the exercise area of the shed 1 . The farmer can fetch 
animals from the isolation area 14 via the door 16. Using 
thecomputer 10, which is further usedforcontrollingthe 
automatic milking procedure and the automatic con- 

15 necting of the teat cups to the teats and disconnecting 
same therefrom, and also for performing all possible ac- 
tions that are also of importancetothe milking operation, 
the number of animals which are led from the milking 
area 7 to the isolation area 14 can be updated. When, 

20 however, the farmer himself leads animals into the iso- 
lation area via the door 15, or removes animals there- 
from e.g. via the door 16, then the number of animals in 
the isolation area, as recorded in the computer 10, will 
not correspond to the actual number. To prevent this er- 

25 ror, there are present counting means 1 7 which are con- 
nected to the computer 10. These counting means are 
preferably disposed near the doors 15 and 16 and can 
be operated manually by the farmer. When the farmer 
leads an animal via one of the doors 15, 16 into the iso- 

30 lation area, then, by operating the counting means 17, 
he can bring the number of animals indicated thereby in 
correspondence with the actual number. Likewise, when 
he fetches an animal from the isolation area 14 via one 
of the doors 1 5, 1 6, the farmer can adjust, by operating 

35 the counting means, the number of animals present in 
the isolation area, so that, since the counting means 1 7 
are connected to the computer 1 0, the correct number 
of animals present in the isolation area is updated at all 
times in the computer 10 and, if so desired, can be dis- 

40 played on a display screen provided on the counting 
means. When in the absence of the farmer too many 
animals are passed from the milking area 7 to the iso- 
lation area 14, an alarm can be triggered to warn the 
farmer that the number of animals in the isolation area 

45 is too high. 

[0018] As has already been stated before, there may 
be present an isolation area for animals which have 
such an udder shape that the teat cups cannot be con- 
nected automatically. After these animals have been 

50 identified, they can be passed on to the isolation area, 
without the milking robot trying to connect the teat cups. 
Also animals, whose connection of the teat cups has 
failed even after repeated efforts, can be guided via the 
milking box to the isolation area, certainly during the so- 

55 called curfew times, e.g. during the night. The animals 
guided to the isolation area for the above reasons 
should be milked yet at a later instant. Then they are 
guided from the isolation area to the milking box again, 
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where the teat cups usually will have to be connected 
manually. This manner of acting is represented in Fig- 
ures 3A to 3E. In these drawings, the milking area is 
indicated again by reference numeral 7 and the isolation 
area by reference numeral 14. The entering and leaving 
of these areas is effected by means of, preferably com- 
puter-controlled, doors 28, 29, 30 and 31 . In the position 
of the doors as shown in Figure 3A, an animal can enter 
the milking box 7 from the exercise area in the shed; the 
doors 28 and 29 are subsequently closed (see Figure 
3B). When thereafter the connection of the teat cups 
fails or this is not even tried due to the deviating udder 
shape, then the door 30 is opened and the animal is 
guided to the isolation area 14 (see Figure 3C). Then 
the door 30 is closed. When in this manner a certain 
number of non-automatically to be miked animals have 
been collected in the isolation area, then these will be 
admitted from the isolation area 1 4 to the milking box in 
the presence of the farmer and at a moment to be de- 
cided by him. After the door 30 has opened (see Figure 
3D), an animal can enter the milking box from the isola- 
tion area, after which the door 30 is closed again, the 
animal is subsequently milked and dismissed from the 
milking box by opening of the doors 30 and 31 (see Fig- 
ure 3E) and guided to the exercise area of the shed. 
Then the doors 30 and 31 close, while the door 29 is 
opened again in order to admit the next animal from the 
isolation area to the milking box. 
[0019] The implement for automatically milking ani- 
mals, such as it is partially and schematically shown in 
Figure 2, includes teat cups 1 8 which are automatically 
connected to the teats of an animal to be milked with the 
aid of the milking robot 8. Each of the milk lines 1 9 con- 
nected to the teat cups 18 ends individually into a milk 
jar 20, from which, each time when a predetermined 
quantity of milk is contained therein, this milk is pumped 
by means of a pump 22 via a shut-off device 21 into a 
line 23 leading to a (non-shown) milk tank. Under the 
teat cups 18, each of the milk lines 19 includes a shut- 
off device 24, while f urthennore a mastitis sensor 25 and 
a milk flow sensor 26 are incorporated in each of the 
milk lines 19. The milk flow sensors 26 are accommo- 
dated in the milk lines 19 near the region where these 
milk lines end in the milk jar 20. Figure 2 once again 
shows the computer 10. Signals S from the individual 
milk flow sensors 25 are applied to this computer 10, 
each of these signals S being indicative of the milk flow 
in a relevant milk line 19. In addition, signals M supplied 
by each of the mastitis sensors are applied to the com- 
puter 10. In the present embodiment, the mastitis sen- 
sors are constituted by milk conductivity-sensors. The 
signals supplied by these sensors, which signals are a 
measure of the conductivity of the milk, are compared 
in the computer 1 0 to the progressive, weighted or non- 
weighted average of the milk conductivity recorded dur- 
ing previous milking turns, whereafter, when the last- 
measured milk conductivity exceeds the progressive, 
weighted or non-weighted average to an excessive ex- 



tent, an attention signal is displayed on the display 
screen of the computer 1 0, on the basis of which signal 
the farmer can decide whether it is a matter of mastitis 
and whether measures to counteract it must be taken 

5 or not. These data, and also possibly other data relevant 
to the milking of the animal or to her health, can not only 
be displayed on the display screen of the computer, but 
also be shown on attention lists to be printed out or even 
on a display screen to be arranged e.g. in the shed or 

10 elsewhere in the farm, so that the farmer can see the 
relevant data from a distance and at a single glance, 
without him having to strain his eyes on a computer dis- 
play screen. By keying-in an affirmation in the computer 
10 there is produced a signal M, which indicates that it 

15 is indeed a matter of mastitis. This signal can, of course, 
also be produced automatically when the last-measured 
milk conductivity has exceeded the progressive, weight- 
ed or non-weighted average recorded in the computer 
to a given extent. In the computer 10, threshold values 

20 D1 and D2 may have been recorded in a programme for 
the milk flow in the lines 19, or these threshold values 
may be entered via a keyboard. In the computer 10, a 
threshold value D is derived from the signal M and the 
threshold values D1 and D2, for which it holds that, as 

25 soon as the signal S from a milkflowsensor 26 has fallen 
to below the threshold value D, the computer 1 0 produc- 
es a control signal. This control signal can be applied to 
a shut-off device 24 for closing the relevant milk line and 
for thereafter neutralizing the underpressure in the rel- 

30 evant teat cup and for optionally disconnecting the teat 
cup immediately thereafter. Forthe benefit of the milking 
operation there is present a pulsator 27, which is con- 
trolled by the computer 10 and which produces a pul- 
sating underpressure in each of the teat cups. After the 

35 said control signal has been applied, the pulsating pres- 
sure in the relevant teat cup is to be neutralized, which 
is effected by admitting ambient pressure thereinto. The 
threshold value D, such as it is established in the com- 
puter 10, satisfies the Boolean expression D = 

40 D1 .M+D2.l\/I. In other words, in the computer 10 there 
is determined a mastitis-dependent threshold value for 
the milk flow in a milk line 1 9, whilst, as soon as the milk 
flow has fallen to such a level that it has arrived below 
the predetermined threshold value D, milking of the rel- 

^5 evant udder quarter is to be stopped. Since the second 
threshold value, i.e. the threshold value which holds for 
the case when mastitis has been found in an udder quar- 
ter, is lower than the first threshold value, a relevant ud- 
der quarter is milked for a longer period of time than 

50 would be the case when no mastitis was detected in an 
udder quarter, 

[0020] Instead of the second threshold value D2 it is 
also possible to utilize a predetermined time interval, 
which starts after the milk flow in the relevant line has 
55 fallen to below the threshold value D1 , for stripping the 
udder quarter. 

[0021] The invention is not limited to the embodiment 
described in the foregoing, but includes all kinds of mod- 
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ifications, of course, as far as they are within the protec- 
tive scope of the accompanying claims. 

Claims 

1 . A method of automatically milking animals, such as 
cows, in which the mill< obtained from each udder 
quarter is discharged through separate milk lines to 
e.g. a collector element, such as a milk claw or a 
milkjar, and in which, when the milkflow originating 
from one or more udder quarters has fallen to below 
a threshold value (D1), the underpressure in the 
teatcup(s) connected to this/these udder quarter(s) 
is neutralized, characterized in that, once mastitis 
has been detected in an udder quarter and after the 
milk flow originating therefrom, possibly combined 
withthatfrom one or more other udder quarters, has 
fallen to below said threshold value (D1), the rele- 
vant animal is admitted a larger number of times per 
24 hours to the area arranged for automatic milking 
than other animals. 

2. A method as claimed in claim 1 , characterized in 
that, when mastitis has been detected in an udder 

quarter, the relevant animal is transferred to an iso- 
lation area contiguous to the area arranged for au- 
tomatic milking. 

3. A method as claimed in claim 1 or 2, characterized 

in that in the computerthe number of animals trans- 
ferred from the milking area to the isolation area is 
updated. 

4. A method as claimed in any one of the preceding 
claimS; characterized in that the number of ani- 
mals present in the isolation area is updated in the 
computer or in counting means provided forthe pur- 
pose at or near a further entrance and/or exit of the 
isolation area. 

5. A method as claimed in any one of the preceding 
claims, characterized in that, when mastitis is di- 
agnosed in an udder quarter, an anti-mastitis oint- 
ment is automatically rubbed, after milking, on at 
least the teat of the relevant udder quarter. 

6. A method as claimed in any one of the preceding 
claims, characterized in that in the computerthere 
is recorded an average value of the time differences 
between the moment at which an animal reports at 
or in the milking box and the moment of the previous 
milking turn, while on the basis of this average value 
an alarm or attention signal is delivered when an 
animal has not yet reported for a next milking turn 
and since the last milking turn of the animal there 
has elapsed a period of time which corresponds to 
the said average time difference, possibly in- 



creased by an additional time value depending on 
the spreading in the said average time difference. 

7. An implement for automatically milking animals, in 
5 which the method as claimed in any one of the pre- 
ceding claims can be applied, including teat cups 
and a collector element, such as a milk claw or a 
milkjar, to which the milk obtained from each udder 
quarter is supplied through separate milk lines, in 

10 one or more of which lines a mastitis sensor and a 
milk flow sensor are incorporated, as well as means 
for neutralizing the underpressure in the teat cups 
and/or means for disconnecting the teat cups, char- 
acterized in that there is present a computer 

15 which, in response to signals coming from the milk 
flow sensor and the mastitis sensor, applies a con- 
trol signal to the said means for neutralizing the un- 
derpressure in a relevant teat cup and/or for discon- 
necting same, when the milkflow in a relevant milk 

20 line has fallen to below a mastitis-dependent 
threshold value or when a predetermined time in- 
terval has elapsed after the milk flow has fallen to 
below a fixed or udder quarter-dependent threshold 
value. 

25 

8. An implement as claimed in claim 7, characterized 
in that the milk flow sensors are disposed in the 
milk lines near the connection of the milk lines to 
the collector element. 

30 

9. An implement as claimed in claim 7 or 8, charac- 
terized in that under each of the teat cups there is 
a shut-off element for milk lines connected to the 
teat cups, each of the shut-off elements closing a 

35 milk line in response to said control signal. 

10. An implement as claimed in any one of claims 7 to 

9, characterized in that there is present a pulsator 
for producing a pulsating underpressure in each of 

40 the teat cups, which pulsating underpressure in the 
relevant teat cup is neutralized, after the said con- 
trol signal has been applied to it, which is effected 
by admitting ambient pressure thereinto. 

45 1 1 . An implement as claimed in any one of claims 7 to 

1 0, characterized in that there is present a milking 
robot for automatically connecting the teat cups to 
the teats of an animal to be milked and for automat- 
ically disconnecting the teat cups as soon as the 

50 nnilk flow in a given milk line has fallen to below a 
mastitis-dependent threshold value preset in the 
computer, or as soon as a predetermined time in- 
terval has elapsed after the milk flow has fallen to 
below a fixed or udder quarter-dependent threshold 

55 value. 

12. An implement as claimed in any one of claims 7 to 

11 , characterized in that it includes an area com- 
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prising a milking robot and arranged for automatic 
milking, as well as an isolation area contiguous 
thereto, to which the animals are transferred for 
specific reasons, e.g. because they have such an 
udder shape that they cannot be milked automati- 
cally, because mastitis has been detected, because 
animals have reported to the milking robot too short 
a period of time after the previous milking turn, be- 
cause the animals are to be inseminated, because 
the hoofs of the animals must be clipped, etc. 

13. An implement as claimed in claim 12, character- 
ized in that animals which are difficult to be milked 
automatically, e.g. those having only three teats, 
those having very unequal teat heights, etc., are de- 
tained in the isolation area for predetermined peri- 
ods of time during which access to the milking area 
is to be denied to them, e.g. during the night. 

14. An implement as claimed in claim 13, character- 
ized in that there are present alarm means, with 
the aid of which it can be indicated that milking of 
an animal present in the area arranged therefor is 
found to be impossible, e.g. because the milking ro- 
bot does not succeed in connecting the teat cups to 
the teats of the animal, which alarm means are put 
out of operation at least for animals which are diffi- 
cult to be milked automatically during the periods of 
time in which access to the area is denied to them. 

15. An implement as claimed in any one of claims 13, 
characterized in that in or near the isolation area 
there are disposed counting means, by means of 
which the number of animals present in the isolation 
area can be updated manually, more in particular 
when the animals are lead into or from the isolation 
area, respectively, via a further entrance and/or exit. 

16. An implement as claimed in claim 15, character- 
ized In that the counting means are in connection 
with the computer for the computerized adjusting of 
the number of animals displayed by the counting 
means, when the animals enter the isolation area 
from the milking area. 

17. An implement as claimed in any one of claims 11 to 
1 6, characterized in that there is present a milking 
robot for automatically connecting the teat cups to 
the teats of an animal to be milked and automatical- 
ly disconnecting same, which milking robot includes 
means for, after milking, automatically rubbing, 
when mastitis has been detected in an udder quar- 
ter, an anti-mastitis ointment on at least the teat of 
the relevant udder quarter. 

18. An implement as claimed in any one of the preced- 
ing claims 7 to 1 7, characterized in that in the shed 
area where the implement is arranged or elsewhere 



in the fanri there is present a display screen, on 
which the most relevant data as to automatically 

milking the animal and as to her health condition 
can be visibly depicted from a distance. 

5 

19. A method of automatically milking animals, such as 
cows, characterized in that given animals, e.g. 
those having such an udder shape that they cannot 
be milked automatically, animals in which mastitis 
10 has been diagnosed, animals to be inseminated, 
animals whose hoofs must be clipped, etc., are iso- 
lated in an isolation area contiguous to the area ar- 
ranged for automatic milking. 

15 20. A method of automatically milking animals, charac- 
terized in that, when mastitis has been detected in 
an udder quarter, an anti-mastitis ointment is auto- 
matically rubbed, after milking, on at least the teat 
of the relevant udder quarter. 

20 

21. An implement for automatically milking animals, in- 
cluding an area comprising a milking robot and ar- 
ranged for automatic milking, in which there is ac- 
commodated a milking machine which includes 

25 mastitis sensors, characterized in that, contigu- 
ous to this area there is an isolation area, to which 
the animals are transferred for specific reasons, e. 
g. because they havesuch an uddershapethatthey 
cannot be milked automatically, because mastitis 

30 has been detected, because the animals are to be 
inseminated, because the hoofs of the animals 
must be clipped, etc. 

22. An implementforautomatically milking animals, in- 
35 eluding an area comprising a milking robot and ar- 
ranged for automatic milking, characterized in 
that, contiguous thereto, there is provided an isola- 
tion area in which animals, which report to the milk- 
ing robot at such an instant that it must be assumed 

40 that the quantity of milk to be supplied by them will 
still remain beneath a given value, are detained until 
they can indeed be milked. 

23. An implementforautomatically milking animals, in- 
45 eluding an area comprising a milking robot and ar- 
ranged for automatic milking, characterized in that 
animals which are difficult to be milked automatical- 
ly, e.g. those having only three teats, those having 
very unequal teat heights, etc., are denied access 

50 to the area arranged for automatic milking, e.g. dur- 
ing the night, or are removed therefrom without be- 
ing milked in case they had obtained access thereto 
in some way or other. 

55 24. A method of automatically milking animals in a milk- 
ing box, including a computer and a cow recognition 
system, by means of which the animals can be iden- 
tified and a data file in the computer is accessible, 
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in which file are stored the data relevant to automat- 
ically milking the animal, characterized in that in 

the computer there is recorded an average value of 
the time differences between the moment at which 
an animal reports at or in the milking box and the 5 
moment of the previous milking turn, while on the 
basis of this average value an alarm or attention sig- 
nal is delivered when an animal has not yet reported 
for a next milking turn and since the last milking turn 
of the animal there has elapsed a period of time io 
which corresponds to the said average time differ- 
ence, possibly increased by an additional time val- 
ue depending on the spreading in the said average 
time difference. 
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